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Page 14, Section 3.4_., Groundwater Flow Direction.

The last sentence of this section makes an unnecessary and
unsubstantiated (based on gradients) assertion and should be
removed. If an argument is to be made regarding significant
low directions; more information would need to be included
in the argument.

We feel the concept stated by this last sentence is necessary to a complefe discussion of
the groundwater flow system in the lower aquifer. The text has been expanded to
provide the additional substantiation required by U.S. EPA.

Both the horizontal gradients and the vertical gradients are calculated by dividing the
difference in water level by the distance between the points of measurement. In both
cases the water levels were measured in wells (or piezometers located in generally the
same vicinity, but screened at different depths). In the case of the horizontal
gradients, the distance between the two measurements was the horizontal distance
between the two wells. In the case of vertical gradients within the same aquifer, the
distance was measured between the centers of the wells screens, and in the case of
vertical gradients calculated across the clay confining layer, the distance was
measured as the total thickness of the clay confining layer.

The water elevation is calculated from two measurements, each measured to the
nearest 0.01 foot. The first measurement is the top of casing elevation, which is
established to Site datum by survey. The second measurement is the measured depth
to the water below the top of casing. If it is assumed that each of these measurements
is accurate to within one-half of the smaliest unit of measurement, it is evident the
margin of error for any groundwater elevation calculated for the Site is 0.01 foot.

If a water level difference is measured to be 0.01, it is within the margin of potential
error snd therefore it must be regarded as indistinguishable from zero (0.0). This fact
can be used to calculate the smallest quantifiable gradient between any two
measurement points. ' _

For example, 2 horizontal gradient is calculated for the lower aquifer between MW22
and MW10. The gradient is calculated by dividing the difference in groundwater
elevation between the two locations, by the distance between the two wells. The result
of this calculation is presented in Section 3.4 of the Lower Aquifer Technical
Memorandurn and indicates a horizontal gradient across the Site of 0.00047. To
calculate what the lowest quantifiable horizontal gradient is, one takes the lowest
guantifiable groundwater elevation difference (0.01) and divides it by the distance
between the two wells. This calculatien (0.01 ft / 2,850 ft} indicates that a horizontal
gradient of 0.0000035 would be indistinguishable frem a gradient of zero, for this
setting.
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The lowest quantifiable vertical gradient can similarly be calculated fer each well nest
location, From Table 6, we find that the well screen separation distances vary
between 14 feet and 33 feet. The following tabulation shows that the lowest
guantifiable vertical gradient in the lower aquifer with the existing well nests ranges
between 0,0007 and 0.0003.

Lowest Quantifiable |
Potential Error Screen Separation Gradient
0.0 ft 14 1t 0.00071
0.01 & 33 1t G.00030

Table 6 shows the caleulation of 15 vertical gradients. Nine of them are within the
range between 0.0003 and 0.0007. Therefore, 60 percent of the vertical gradients are
in essence, indistinguishable from zero. Nine of the calculated gradients have
negative values, indicating a downward direction and five have positive values,
indicating an upward direction. Given the fact that calculated gradients are hoth
vertical and horizontai, and that a majority of calcnlated gradients are
indistinguishable from zero: ‘It is reasonable to conclude that the primary motive
force acting on groundwater is horizontal, with small locaily controiled vemcal
components.”’
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Table 6
Vertical Gradient Calculations
Lower Aquifer Investigation
American Chemlcal Service, Inc.
Griffith, Indiana

Well Screen Interval Groundwater Elevetion Vertical Gradients In Lower Aquifer

Nest Top Bottom Middle Lower =1 UpperfMiddle | Middle/Lower § Upper/lower
MW7 . 5959 590.9

PZ44 5784 57134 62237 -0.002 :
MW36 552.7 542.7 622.36 -0.0004 -0.0009
MW8 5982 5932
MW3l 574.6 5646 62196 -6.0008
MW32 5473 5313 0.0007 0.0000
MWo9 6059 6009
MW29- 5859 5759 62226 -0.00F
MW3i4 552.8 542.8 0.0006 -0.0002
MW10 3.0 598.0
MW30 5850 5750 621.75 -0.005
MW33 556.0 546.0 0.0007 -0.002
MW23 5887 518.7

PZ42 568.5 563.5 622.95 -0.061

P743 5545 549.5 0.003 00006

M4 58642 58142
MW35 351.8 541.8 NA
Notes:

(-)=Downward Vestical Gradient

(+) = Upwand Vertical Gradicnt
Water Levels Colleced by Montgomery Watson on March 15, 1996
NA = Not Applicable. Watcr elevations for the City of Griffilb Landfit well M-4 were not available.
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